Impaired endothelium-dependent relaxation in mesenteric arteries of reduced renal mass hypertensive rats.
Endothelium-dependent relaxation is not fully understood in volume-dependent models of hypertension. This study investigated the relaxation mediated by endothelium-derived nitric oxide (EDNO) and hyperpolarizing factor (EDHF) in superior mesenteric arteries from reduced renal mass hypertensive rats, an experimental model for volume-dependent hypertension. Hypertension was induced in male Wistar rats by subtotal nephrectomy and salt-loading (hypertensive group). The control group comprised rats that drank tap water after subtotal nephrectomy. Relaxation of isolated superior mesenteric arterial rings was investigated at the end of the 2-week study. In high K+-precontracted arterial rings, relaxation caused by acetylcholine (ACh) was markedly reduced in the hypertensive group compared with the findings for the control group (34+/-4% vs. 54+/-5% decrease in tension). In both groups, the relaxation was abolished by N(omega)-nitro-L-arginine methyl ester (L-NAME), an inhibitor of nitric oxide synthase. In phenylephrine-precontracted arterial rings, relaxation caused by ACh was also small in the hypertensive group, while it was large in the control group (49 +/- 5% vs. 96 +/- 2%). Superfusion of L-NAME inhibited most of the relaxation caused by ACh, but the arteries still exhibited relaxation. Apamin, a blocker of Ca-dependent K+ channel, together with L-NAME further inhibited the residual relaxation. The relaxation inhibited by apamin was also reduced in the hypertensive group. We conclude that the relaxation inhibited by L-NAME was mediated by EDNO, while that inhibited by apamin was mediated by EDHF. Endothelium-independent relaxation caused by nitroprusside and diazoxide was normal in the hypertensive group. The relaxation mediated by both EDNO and EDHF was depressed in the arteries of reduced renal mass hypertensive rats as the result of an arterial endothelial abnormality.